There were no statistically significant differences in age or gender between the groups. The Mini-Mental State Examination (MMSE) scores in mild AD patients significantly decreased in comparison to control subjects. All the patients had MMSE values of >17 (Table 1 ; available at www.aaojournal.org).
OCT. Compared with controls, in patients with mild AD:
(1) the thickness values for the central ring and the 4 inner quadrants were significantly decreased (P < 0.05); (2) the RNFL thickness of the outer macular quadrants were diminished; (3) only the values of the outer temporal quadrant were significantly lower (P < 0.05); (4) the total macular volume was significantly reduced (P < 0.05); (5) peripapillary RNFL-thickness values and signal strength did not differ between groups (P > 0.05; Fig 2A- Table 2 ; available at www.aaojournal.org).
ROCs Curves. A significant relationship was found between the central and inner macular RNFL thickness in all areas. The analysis of the ROCs curves showed that, for AD, the RNFL thickness in the central and inner macular quadrants had the widest areas under the ROCs curves for all the parameters analyzed (0.743e0.771; P <0.05). The inner superior quadrant had the strongest correlation (r ¼ 0.821; P < 0.01) followed by inner temporal quadrant (r ¼ 0.806; P < 0.01). With respect to the total macular area, the analysis revealed a strong correlation (r ¼ 0.742; P < 0.01; Fig 2E- H; available at www.aaojournal.org).
Widespread axonal degeneration in the optic nerve had been found both in postmortem and in vivo studies of AD patients. [1] [2] [3] In the present study, our mild AD patients, compared with a control group, had a statistically significant decrease in RNLF thickness, of some macular regions and in the total macular volume. These data are consistent with histopathologic studies 1,3 demonstrating a decrease of 25% of neurons in the ganglion-cell layer of the macula; the greatest decrease being detected in the temporal region of the fovea (52%). 3 The first reports on retinal involvement in AD stated that retinal alterations occur as a consequence of a retrograde pathway. However, it has recently been reported that neuroinflammation induced by beta-amyloid-, APP-and tau deposits in the RGC-and IPL layers could be causing direct retinal degeneration that may account, at least in part, for the OCT alterations reported here. On the other hand, the macular region contains the highest RGC concentration of the retina, among which parvocellular RGC is the predominant cell type. Notably, psychophysical exploration of the parvocellular pathway are affected in AD. 4, 5 Our data showed values for the macular RNFL thickness and total macular volume measured by OCT to have highly significant sensitivity and specificity for differentiating mild AD patients from healthy subjects. The most sensitive area was the superior inner macula, followed by the temporal inner macula, with ROCs values of 85% and 80%, respectively. Thus, according to our data, the superior inner macular RNFL thickness seems to have the highest diagnostic value in AD neurodegeneration. To our knowledge, this is the first available report on the area of the central retina that has a higher predictive ability in mild AD patients. Further studies to confirm this preliminary data are needed.
In comparison with other studies on histopathology and on RNFL analysis by OCT in AD, our patients had: (1) similar mean age values, so differences in OCT findings seems not to be attributable to aging and, (2) higher mean MMSE values seem to indicate that they are taking place in early stages of AD.
Based on our data, we propose that the first affected area of the retina in mild AD may be the macular area. As the neurodegeneration progresses, a significant decline in peripapillary RNFL thickness becomes apparent. However, whether or not the macula is really the first area involved in early AD, or simply the first place with enough RGCs to discern an effect deserves further investigation.
We suggest that with OCT we can detect consistent macular changes that can be of significant value for evaluating AD patients. 
